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Executive Summary

Background:

Rivers, wetlands, and agricultural operations supply organic material to the Sac:ramento San
Joaquin Delta and San Francisco Estuary, providing essential nutritive material to the food
web and thus an important ecosystem benefit. Unfortunately, the presence of high
concentrations of organic material in Delta drinking source waters increases the difficulty of
treating those waters, and may result in the formation of carcinogenic disinfection byproducts
(DBPs) regulated by US EPA.

Over 22 million people drink water from the Delta. It is not known if the creation of new
wetlands within the Delta will alter the concentrations of precursors of carcinogenic
disinfection by-products (DBPs) that form when Deita water is processed for drinking water.
DBPs form when a disinfectant such as chlorine or ozone is added during treatment and then
reacts with bromide and naturally occurring DOC.

To restore ecological health in the Bay-Delta system, over 100,000 acres in the Delta may be
converted to wetlands. As CALFED proceeds with these ecosystem restoration activities, it is
desired that the restored wetlands provide sources of organic material beneficial to the Bay
and Delta foodweb while minimizing sources of organic material that would adversely
impacting drinking source water quality. An example of how this might be accomplished
would be to restore only specific types of wetlands — those exporting small quantities of
deleterious organic carbon— on flow paths affecting drinking water intakes.

However, little information is available regarding the amount or quality of organic material
released from different types of wetlands (or even agricultural sources) and its effect on either
the Delta food web or on drinking water treatment. Consequently, CALFED identified the
following 5 questions as the highest priority information needs for assessing the potéential
effect of ecosystem restorations on dissolved and total organic carbon (DOC, TOC) levels in
the Delta: '
1. How much and what forms of TOC do wetlands generate?
2. To what extent is TOC released from wetlands altered and
consumed in Delta waters?
3. By comparison, how much and what Jorms of TOC are released
from agricultural activities?
4. What wetland management strategies may be used to limit
introduction of TOC into Delta waters?
5. How will the impacts of restored wetlands change in the future
as they mature?
Approach:
To answer each of these questions, independent information is needed about both the quality
and the amount of the organic material released from various wetlands and agricultural
operations. This proposal addresses questions 1, 3, and 4 relative to amounts of organic
carbon. A companion proposal addresses all five questions relative to the quality of organic -
carbon released by wetlands and agricultural operations. Different scientific approaches are
used to examine these two aspects of DOC release. Together, these proposals will provide a
quantitative basis for estimating the relative contributions of different wetlands to Delta
TOC/DOC, in comparison to current agricultural activities. When coupled with accurate
physical modeling, these results will provide a quantitative basis for estimating the impacts of
restoration efforts on organic carbon supply to the Estuary and to drinking water intakes.
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The goals of this project are to 1) quantify export loads of DOC and DBPPs from a tidal -
wetland, a non-tidal wetland, and an agricultural operation; and 2) assess the potential change
in contributions of DOC/TOC and DBPPs from changes in land use from agriculture to
wetlands.

Study Design:

Only a small fraction of DOC — the disinfection byproducts precursors (DBPPs) — form DBP,
and the amount of DBPPs within DOC is highly dependent on the source and extent of
degradation of the organic material. Samples from different areas in the Delta have over a 10-
fold difference in the amount of DBPPs found within the DOC, on top of the 10-20 fold
differences observed in DOC concentration. No studies to date have quantitatively assessed
the biogeochemical processes influencing the relative contributions of DOC and DBP
precursor sources in the Delta. We propose to quantify the DOC/TOC and DBPP loads from
tidal wetlands, non-tidal wetlands, and agricultural operations, and assess their relative
importance as sources of carbon for the Delta foodweb and for drinking source water quality.

The companion proposal (Part I) focuses on the concentration and quality of DOC/TOC
released from different carbon sources to the Delta (wetland types, rivers, and agricultural
activities), assessing both DBPPs and the incorporation into Delta foodwebs, and determines
how microbial aiteration affects the composition of DOC and DBPPs. This proposal (Part II)
mainly focuses on the amounts (loads) of DOC and DBPPs contributed by tidal and non-tidal
wetlands and agricultural operations. Together these two proposals should provide the
quantitative and qualitative knowledge needed for CALFED to make informed decisions
regarding ecosystem and human health.

A team of scientists with diverse expertise has been assembled to address these issues.
Principal investigator Roger Fujii, who will bear responsibility for all scientific products, will
lead the team. The various team members bring a wealth of scientific experience in carbon
release from peat soils, estuarine transport of sediment and other constituents, physical and
chemical processes affecting peat soils, wetland ecology, chemical characterization of natural
. organic material, organic geochemistry, and the chemistry of DBP formation. The progress
and products of the study will be monitored by an independent scientific advisory panel
composed of internationally recognized experts in DOC release from wetlands, chemical
characterization of DOC, aquatic food web interactions, water treatment, and DBP formation.
The final reports will analyze and synthesize the experimental results to identify specific
options to CALFED regarding the potential impacts of different restoration actions on
drinking source water quality and DOC-supported biological production in the Delta.
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Project Description (Maximum3 pages)

Scope of work:
To restore ecological health and improve water quality in the Bay-Delta system, over 100,000
acres in the Delta may be converted to wetlands. This ecosystem restoration will cause a shift
in land use away from agriculture to different types of wetlands. Because the organic matter
produced and exported to the Delta channels by wetlands is likely to differ markedly from that
coming from agricultural lands, this shift in land use will impact both the quality of drinking
water and the microbial foodweb. In the water treatment process disinfectants, such as
chlorine and ozone, react with naturally occurring organic matter and bromide in the water to
produce carcinogenic DBPs. The levels of these DBPs in drinking water are federally
regulated and permissible levels are scheduled to become more restrictive over time.
Similarly, the nutritional value to the microbial foodweb of organic matter exported from the
different wetland types is likely to differ from one another as well as from current land uses.
To assess and optimize the benefits of wetland restoration and to manage deleterious impacts,
it is necessary to characterize the quantity and guality of organic carbon loading and
transformation associated with tidal and non-tidal wetlands and agricultural land use in terms
of DBP formation potential and microbial foodweb nutritional value.

The chemical composition of natural organic matter and the quantity of specific constituents
in water determine both the potential for formation of DBPs and the foodweb nutritional
value. The companion proposal (Dissolved Organic Carbon Release from Delta Wetlands:
Amounts, Alterations, and Implications for Drinking Water Quality and the Delta Foodweb;
Part I) to this proposal will examine, in depth, the wetland biogeochemical processes affecting
organic matter quality with focus on DOC and links to POC (CALFED POC Study, Cloern).

The goals of this study are to quantitatively assess DOC/TOC and DBPPs loads exported
from tidal wetlands, non-tidal wetlands, and agricultural activities into Delta channel waters.
This information is currently unavailable and will quantify the relative contributions of DOC
as both a food source and DBPP source from wetlands and agricultural activities in a way that
will permit direct comparison.

Element I Tidal wetlands -- Net export loads in tidal systems is extremely difficult to
measure and thus expensive to determine. Orne confounding problem is that the flow is
bidirectional — onto and off the wetland. Brown’s Island represents a tule marsh having
confined exchange with Delta tidal channels. Brown’s Island has one major and one minor
breach on the same tidal channel. Acoustic velocity meters and Doppler profilers will be used
to measure water movement through the breaches. Spectral fluorescence and 9-wavelength
absorption/attenuation instruments will be used to measure DOC and DBPPs. An optical
backscatterance sensor (OBS) will be used to measure suspended-solids concentration (SSC).
Construction of a gagehouse and sampling platforms and acquisition and calibration of optical
sensors {task TW 1)} will occur within 6 months prior to the first deployment (summer of
2000). Instruments deployed will quantify water, solute, and particulate flow on tidally-
relevant time scales. Water level, water velocity, SSC, DOC/TOC, and DBPPs will be
monitored continuously during 7 seasonal 30-day deployments using calibrated optical
sensors over 1.75 years to assess seasonal variability in export loads (task TW2).
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Figure 1

Map of proposed study area
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In concert with the load studies, measurements of the net accumulation of organic and
inorganic material in the surface soil layers will be made at Browns Island (task TW3). .
Measurements of soil accretion, elevation change, and soil properties will be used to
document seasonal changes in the storage of organic material in the marsh soil. The current
CALFED Breached Levee Study (Simenstad) has already established one site in the interior
section of Browns Island - on a small tributary of the main channel. Here both streamside
(e.g., next to the channel) and backmarsh (e.g., approx. 30m in from the channel margin)
‘measurements of elevation change and soil accretion have been made seasonally since March
1998. Higher soil accretion has been measured adjacent to the channel - a pattern common in
tidal marshes. In order to characterize the accumulation of material across Browns Island,
three new streamside-backmarsh sites will be established and seasonal measurements of soil
accretion, soil organic matter content, soil bulk density, and surface elevation change will be
made in association with the periods of intensive load measurements.

Element IT: Non-tidal wetlands -- A recently restored wetland test site will be used to
determine loads of DOC/TOC and DBPPs exported from a non-tidal wetland. This 8-acre
wetland test facility differs considerably from tidal wetlands: it is not tidally influenced,
continuous standing-water level is maintained at 1.5 ft by water supplied from the San
Joaquin River; it was constructed on the interior of subsided Twitchell Island; it is being
managed to promote the growth of tules and cattails as biomass sources for mitigating
subsidence; and the drainage water is influenced by leaching of organic material from
oxidized, decomposed peat soils previously cultivated for several decades. The site is
maintained by a separate USGS/DWR study. That study quantifies many of the parameters
necessary for determining net carbon export (productivity, decomposition, gaseous carbon
flux, and carbon accumulation), thus this proposed study will add the only missing component
to comprehensively assess carbon mass balance and cycling for the non-tidal wetland. A
previous USGS/DWR study at this site has provided extensive information on DOC
concentration and quality for peat soils, surface water, and inflow to and outflow from the
wetland. This proposed element will focus on DOC/TOC and DBP precursor
(trihalomethanes and haloacetic acids) loads. More detailed DOC characterization and DBP
formation potentials will be assessed by the proposed companion study and results from
previous studies will guide their efforts.

Qur approach uses both mass balance and ground-water modeling to quantify loads of
DOC/TOC and DBPPs. The major missing component of carbon export from this system is
ground-water seepage to the drainage system. The mass balance approach utilizes water
budget measurements (inflow, outflow, surface water, drainage ditch) and associated
concentrations of DOC/TOC and DBPPs to calculate the seepage contribution (tasks NTW2 .
and NTW3). To circumvent difficulties in quantifying loads into the existing drainage ditch,
which is common to several fields as well as the non-tidal wetland, a new drainage ditch will
be installed along a portion of the system and closely monitored (task NTW1). The only
major missing component to the water budget is evapotranspiration (ET), which will be
determined using energy-balance and eddy covariance techniques (Snyder et al., 1996} (task
NTW4). An added benefit of the ET study will be determination of crop coefficients for use
with available reference evapotranspiration (ETo) data to estimate the water use of tules and
cattails throughout the Delta. An existing ground-water flow model for this site (developed as
part of another USGS/DWR study) will utilize these new data for calibration to assess
ground-water seepage to the drainage ditch (task NTW5). Combining the mass balance and

I —019337
|-019337



modeling approaches provides a valuable management tool to assess the effects of changing
management practices on loads of DOC/TOC and DBPPs generated by non-tidal wetlands.

Agricultural Activities — Agricultural activities comprise approximately 70% of the land use
in the Delta. Thus, comparison of quality and quantity of DOC/TOC and quantity of DBPPs
generated by irrigated agricultural activities to those generated by wetlands is necessary.
Complex and poorly understood interactions of biological, chemical, and physical factors
influence the volume and composition of agricultural drainage waters from peat soils. Factors
affecting the loading of DOC/TOC and DBPPs to agricultural drainage include the release of
organic carbon from the peat and recently deposited plant materials and water movement
through the peat. The transport of DOC and DBPPs through saturated peat to drains is
represented by the variation in drainage water DOC and DBP precursor loads with time,
which is equal to the flux of DOC and DBP precursor through the soil and groundwater plus
the release of DOC and DBP precursor from the peat.

A previously studied irrigated corn field on Twitchell Island (Fujii et al., 1998) will be
investigated to guantitatively determine DOC/TOC and DBP precursor loads in drainage
water, information that has not yet been adequately quantified. Our approach to define the
hydrologic effects on volumes of drainage water and loads of DOC/TOC and DBPPs from
agricultural land will be to fully understand hydrologic processes and develop a computer
mode] for groundwater and unsaturated flow to drainage ditches in the agricultural field.

Our approach will be iterative. We will begin data collection and develop a preliminary
mode] of the flow system and collect additional data based on the results of the initial
modeling effort. The results of initial modeling effort will point to additional data collection
needs. The first modeling effort will then be refined based on the additional data collection.
Physical data such as groundwater levels, unsaturated-zone pore pressures and hydraulic
conductivities will be used to define the saturated and unsaturated flow of water. Chemical
data (DOC characterization and THM precursors; Fujii et al., 1998) collected previously by
the USGS will be used by this study to minimize analytical characterization of carbon quality.
DOC/TOC and DBPs data will be collected during this study and used with the physical data
to quantify DOC/TOC and DBP precursor loads in drainage water and the factors affecting
the loads. The study will describe the movement of DOC and DBPPs to drainage ditches and
predict drainage volumes and loads. Development of the model and in-depth study of a single
field will enable us to effectively transfer the results of this study to other locations in the
Delta by providing a quantitative framework for understanding the hydrologic processes
affecting DOC and DBP precursor loads. '

The evaluation will consist of 1) data collection in a single agricultural field on Twitchell
Island (tasks AA1 through AA3); 2) the development a model that will describe water
movement through the soil and to drainage ditches (task AA4); and 3) evaluation of the
relative effects of changing water-management practices on drainage flow and drainwater
quality (task AAS5). The duration of the project will be 2.5 years. The hydraulic and water
quality data will be collected in the field over the course of two years. An additional six
months will be used to complete the modeling efforts, analyze different water management
scenarios and reporting.
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Table of Tasks, Deliverables, and Schedule:

Task

Deliverables

Schedule {(completion after
start of project)

Element I Tidal Wetland

TW1. Gagehouse, sampling Annual Progress Report 9 months

platform, sensor acquisition and

calibration, etc.

TW2. Deployment of Annual Progress Reports 28 months

instruments and determination

of water, DOC/TOC and DBPP

loads

TW3. Accretion of organic and | Annual Progress Reports 28 months

inorganic material

TW4. Reporting Annual Progress Reports, Final | 36 months
report

TW5. Management Annual Progress Reports 36 months

Element II: Non-Tidal

Wetland

NTW]1. Installation of drainage | Annual Progress Report 6 months

ditch and instrumentation

NTW2. Water budget Annual Progress Reports 30 months

assessment

NTW3. DOC/TOC and DBPP Annual Progress Reports 30 months

load assessment

NTW4. Evapotranspiration Annual Progress Reports .30 months

assessment

NTWS5. Ground-water modeling | Annual Progress Reports 30 months

NTW6. Reporting Annual Progress Reports, Final | 36 months
report

NTW?7?. Management Annual Progress Reports 36 months

Element III: Agricultural

Activities '

AALl. Field instrumentation and | Annual Progress Report 3 months

site preparation :

AA2. Water quality sampling Annual Progress Reports 24 months

AA3. Hydraulic data collection | Annual Progress Reports 24 months

AA4. Loads assessment and Annual Progress Reports 28 months

model development, calibration,

and sensitivity analysis

AAS. Simulation of water- Annual Progress Reports 29 months

management scenarios '

AAG. Reporting Annual Progress Reports, Final | 30 months
report

AAT. Management Annual Progress Reports 30 months
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Location and/or Geographic Boundaries of the Project: The tidal wetland site (Brown'’s
Island) is located in Solano county and the non-tidal wetland site and the agricultural site are
located on Twitchell Island in Sacramento County (figure 1.)

Ecological/ Biological Benefits

Ecological/Biblogical Objectives

Primary Objectives:
I. Determine the net export loads of DOC/TOC and DBPPs from tidal wetlands.

II. Determine the loads of DOC/TOC and DBPPs generated by non-tidal wetlands.

IH. Determine the loads of DOC/TOC and DBPPs generated by agricultural operations.

IV. Develop a quantitative model to assess the potential changes in contributions of
DOC/TOC and DBPP concentrations from changes in land use from agriculture to
wetlands.

This project provides substantial ecological benefit by determining the loads of DOC/POC
and DBPPs generated by a tidal wetland (tule marsh), a non-tidal wetland (tule, cattail), and
an agricultural operation. At this time, the relative potentials of these important contrasting
land uses to export DOC and DBPP are unknown. The quantitative information about fluxes
and loads to be generated by this project are critical for addressing the fundamental question
of potential impacts of wetland restoration in the Delta on both ecosystem food source
(DOC/POC) and drinking-water quality (DBPP) relative to agricultural. These results should
help define potential positive and negative ecosystem and public health effects of proposed
CALFED restoration activities that can be used by resource managers in their decision
making process.

There are potentially significant quantitative and qualitative differences in the organic
material supplied from each of these system. Organic matter, whether it is dissolved or
particulate, provides the fuel for Delta foodwebs. Organic material from tidal wetlands is
influenced by wetland vegetation (biomass, detritus, plant exudates) and deposition and
transport of organic material associated with suspended sediments (including phytoplankton
and zooplankton). In contrast, non-tidal wetlands and agricultural operations in the Delta are
influenced by organic material associated wetland vegetation and residue from crops,
respectively, and leaching of organic matter from peat soils. The type of DOC generated by
some non-tidal wetlands has been shown to be four to five fold more reactive in the formation
of THMs relative to the DOC produced by agricultural operations (Fujii et al., 1998).
Restoration of tidal and non-tidal wetlands in the Delta and replacement of agricultural lands
with wetlands is likely to change the concentration and quality of organic matter in Delta
channel waters, thereby impacting both carbon quantity and quality as an ecological food
source and as a DBPPs source to drinking water.

Questions/Hypotheses to be gvaluated (more detail provided in the monitoring and methods

table):

1. How do DOC/TOC and DBPP export loads from tidal wetlands, non-tidal wetlands, and
agricultural operations differ in both quantity and quality? (Elements 1, II, IIT)

2. What are the seasonal variations in DOC/TOC and DBPP export loads from tidal
wetlands? (Element I)
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3. How significant is sediment transport (POC) relative to DOC in organic matter exchange
for a tidal wetland? (Element I}

4. How much of the organic matter produced in a mature tidal wetland is exported as

POC/DOC vs. that amount held in long-term storage in the marsh soil (ie., peat

development)? (Element I) .

What are the crop coefficients for evapotranspiration for tules and cattails? (Element IT)

How does leaching of peat soils and subsurface flow affect the loads of DOC/TOC and

DBPPs in drainage water for an agricultural field? (Element III)

How are these loads affected by agricultural management practices? (Element I1I)

What are the effects of varying agricultural water-management practices on drainage

volumes and DOC/TOC and DBPPs loads in drainage water? (Element IIT)

L

% =

Linkages
This project addresses several CALFED ecosystem and water-quality goals. In terms of
drinking-water quality, it addresses water quality concerns at their source (ERPP v. 1, p. 18)
and examines potential significant redirected impacts (EIR/EIS Exec. Sumn., p. 5) wetland
restoration may have on drinking-water utilities. It also addresses identified source and load
information needs for drinking water parameters of concern (Rev. Wat. Qual. Proj. Plan., p.
15). Interms of Delta foodweb issues, this proposal quantitatively examines producitvity
enhancements throngh wetland restoration ( ERPP v. 1, p. 98) and improvements to the Bay-
Delta Aquatic Foodweb (ERPP, v. 2, p. 79), and specifically addresses the microbial
component of the Delta Foodweb Organisms (ERPP v. 2, p. 83).

This project complements the ongoing CALFED-funded study of POC in the Bay/Delta by
USGS scientists and collaborators, and integrates with that study (samples from the three sites
proposed here will be shared), as well as the CALFED-funded study of restorations of
different ages (Breached Levee Study) by Charles Simenstad and others on the Wetland
Ecosystem Team. Brown’s Island is one of the Breached Levee Study sites and we will make
use of all historical data, and all ongoing data collection will be coordinated ( Element I).

The non-tidal wetland and agricultural study sites (Elements II, II} identified for this project
are the same sites used in previous USGS/DWR studies on agricultural TOC and wetlands by
USGS scientists and collaborators. The two sites are located adjacent to each other on the
same soil type so that comparison of results will reflect mainly land use. Existing
instrumentation and facilities will be used whenever possible to decrease study costs. DOC
characterization results from previous studies also will be used to minimize these costly in-
depth analyses and to guide the sampling and analytical design. In addition, the non-tidal
wetland site currently is used in an ongoing USGS/DWR study (Fujii and Hastings/Schmutte)
to assess the use of wetlands to mitigate subsidence in the Delta. Existing facilities and new
data for this site will be used for the proposed study and data will be shared wherever possible
to minimize costs.

Another CALFED-funded project (A Learning Laboratory for Restoring Subsided Lands in
the Delta, Demonstration of Techniques for Reversing Subsidence in the Sacramento-San
Joaquin Delta) scheduled to begin in May 1999 will complement the non-tidal wetland study
(ElementIl) proposed. The proposed study will examine DOC/TOC and DBPPs loads
generated by a non-tidal wetland that has extensive coverage by wetland plants (tules and
cattails) and will therefore account for the impact of wetland vegetation (biomass

9
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decomposition, plant exudates, and detritus). In contrast, the funded CALFED project
focuses on a newly restored non-tidal wetland where wetland vegetation growth will be. .
minimal. Comparison of these two systems will provide complementary knowledge of the
effects of restored non-tidal wetlands on DOC/TOC and DBPPs loads, the proposed study
focusing on a more mature wetland and the already funded project on a newly restored
wetland. Also, the funded CALFED project does not explicitly assess evapotranspiration of
wetland plants but will make use of the results of this assessment from the proposed study.

The agricultural field site (Element III) is also the site for a study (DOC Production from
Cultivated, Organic Soils on Twitchell Island, Sacramento-San Joaquin Delta) being
conducted by Professor K K. Tanji (University of California, Davis) that is funded (1998,
1999) by the Centers for Water and Wildland Resources. The study examines DOC release
from peat soils and relates DOC quality to potential formation of THMs. Two of the
investigators for this proposed study (Fujii and Bergamaschi) are advisors to the UC Davis
study. Results from the study will be incorporated into the agricultural operations assessment.

This study also is tied to the study proposed by DWR MWQI program in which they will be
simulating land uses (e.g., agricultural, wetland), similar to those proposed in this study, using
short-term mesocosm experiments. These two approaches are complementary and data and
results will be shared between the two projects where possible.

Compatibility with Non-Ecosystem Objectives

The project provides benefits for the CALFED drinking-water quality objective as well as for
the ecosystem health objective. The project will provide data for comparing loads of DBPPs
from tidal and non-tidal wetlands and for agricultural operations. These data are the
necessary for determining potential adverse effects of ecosystem restoration on municipal
water users (potential third-party benefits).

Technical Feasibility and Timing

A survey of potential tidally influenced, restored wetland sites in consultation with Jim Cloern
(USGS, CALFED POC Study) and Charles Simenstad (University of Washington, CALFED
Breached Levee Study) did not identify a tidally influenced, restored site that was
economically or logistically feasible for this project. For this reason, we have chosen
Brown'’s Island as our tidal-wetland site. Brown’s Island represents a tidal wetland dominated
by tules and cattails and other sedges. In our opinion, a site containing relatively mature
wetland vegetation (Brown’s Island) is desirable over a newly formed wetland because
influences of biomass accretion, decomposition, plant exudates, and other factors on
DOC/TOC quality, as related to DBPPs and the foodweb, are expected to be significant and
will be accounted for at Brown’s Island. In addition, such a mature sites represents an
expected end-point of tidal marsh restoration efforts in the Delta and assessment of organic
loads from such a system allows projection of the long-term effects of such restoration on
water quality.

There are no CEQA, NEPA or other environmental compliance documents required for this
proposal. There are no outstanding implementation issues (other than funding). Permission
to use sites on Twitchell Island has been given by DWR, memos of documentation will be
obtained. ‘
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Monitoring and Data Collection Methodology
Biological/ecological objectives: Please see page 9.
Monitoring parameters and data collection approach: Please see methods table below.

Data evaluation approach

A Scientific Advisory Panel will review the work plan and interpretative reports generated by
the study to ensure the highest standards of scientific quality and integrity. Scientists
representing a wide range of expertise have agreed to serve in this advisory capacity:

Prof. Gary Amy (U. Co.), an internationally recognized expert on DBP formation in drinking
water treatment. Dr. Amy recently served on the CALFED Bromide expert panel.

Dr. George Aiken (USGS Boulder), with more than 20 years experience analyzing DOC from
throughout the world using 3C-CPMAS NMR.

Dr. Ronald Benner (U. Texas), who provides expertise on compositional characteristics of
DOC released from wetlands and the utilization of DOC by microbial communities.

Dr. Bryan Fry (U. La.), an expert at application of isotopic technigues to foodweb studies.

Dr. James Cloern (USGS Menlo Park), internationally recognized for contributions on
foodweb carbon dynamics. Dr. Cloern also provides an important interpretive link to the
existing CALFED-funded study on POC.

Dr. S. Geoffrey Schlader (UC Davis) is an expert on constituent transport in estuarine and
reverine environments.

Dr. Charles Simenstad (U. Washington), Director of the Wetlands Ecosystems Team, is
currently engaged in a CALFED funded study on wetlands formed followmg levy breaches,
and provides expertise on wetland habitats.

Dr. K.K. Tanji (UC Davis) is an internationally recognized expert on irrigated agricultural
systemns and has had extensive experience working with peat soils in the Delfa.

Douglas M. Owen, P.E. (Malcolm-Pirnie, Inc.), an expert consultant on the role of natural
organic matter in the formation of DBP, and removal in the water treatment process.

11

I —019343

[-019343



Table 2 Momtormg and Data Collection Informauon

L Determine net export loads of DOCIT OC and DBPP for tldal wetlands

l KData Evaluaﬁen Ai:pruacﬁ and

Hypothesm.’Questlon Momtormg Parameters and Data Collection
to be Evaluated Approach ' comments
What is the net Seven month-long seasonal deployments to Net loads will be determined by

particulate organic
carbon load onto or out
of the wetland?

capture spring-neap variability, seasonal
variability, and interannual variability. Optical
backscatter sensors sampling at 13 minute
intervals combined with acoustic velocity meters
will be used to determine particulate flux on tidal
time-scales'. Sensors will be intensively
calibrated by comparison to discrete samples
analyzed for particulate concentration and organic
carbon content’.

examining the residual flows
from low-pass filtered data.

‘What is the net DOC
load onto or out of the
wetland?

Deployments as above. DOC concentrations will
be determined using in-situ 9 channel UV
absorbamc gensors sampling at 15 minute
intervals’. Calibrations for each channel will be
determined on site by measuring the DOC in
discrete samples®. Multi-wavelength calibration
increases the accuracy of the determination.
Periodic samples will be collected during the
deployment to ensure calibrations do not change.

As above

What is the net DBPP
load onto or out of the
wetland?

Since the composition of the organic material
flowing onto and off tida! wetlands is likely to
change between seasons, a continuous, multi-
channel, on-line fluorescence sensor will be used
to estimate carbon quality’. Calibrations of DBP
formation® and fluorescent wavelength -
optimization will be performed as part of the
companion study. Calibration samples for this
study will be collected as part of the calibration
set described above. Sensors will collect data
every 15 minutes. Multi-wavelength calibration
increases the accuracy of the determination.

As above

1s the wetland
accumulating or losing
organic carbon on a net
basis?

Marsh surface elevation change will be
measured using several benchmark sites
within the wetland (SET)’. Marsh
accretion and soil properties will be
measured seasonally by direct samphng .

Seasonal sampling and
annual evaluation of data
to document net
accuomulation.
Accumulation compared
to flux measures
annually.

Does the export of
carbon from the
wetlands into Delta
channels change on a
seasonal basis?

Statistically compare seasonally
averaged data from previous
study elements.-

What is the net export
benefit to the Delta
foodweb from this tidal
wetland?

Use load data from this study along with carbon
quality data from the companion study to estimate
net foodweb benefit.

Compile load and quality/lability
information, estimating error in
naturzl variability. Estimate error
in fmal detertmnau:m using

| ‘_ﬁ II Determine the Ioads of DOC!TOC and DBPP gene 2
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Hypothesis/Question Monitoring Parameters and Data Collection Data Evaluation Approach and
to be Evaluated Approach comments
What is the net Wetland will be studied intensively for 16 one Net fluxes will be determined by

particulate organic
carbon load out of the
wetland?

week periods over two years to cover interannual
variability. Particulate content in the outflow will

be continuously monitored using an OBS sensor'. -

Outflow volumes will be measured by another
study. Samples will be collected by autosampler
every 2 hours for calibration and POC
determination’.

mass balance,

What is the net DOC Sartiples will be collected by autosampler every 6 | As above

load out of the wetland? | hours during the intensive study penods for DOC
determination®,

What is the net DBPP Samples will be collected by autosampler every 6 | As above

load out of the wetland?

hours during the intensive study periods for DBP
determination® or estimation of DBP formation
using optical technigues®.

‘What are the crop
coefficients for
evapotranspiration for

Estimate evapotranspiration using surface renewal
and eddy covariance techniques®. Crop
coefficients determined using these data and data

Statistical analysis of eddy
correlation data,

tules and cattails?

from DWR CIMIS station on Twitchell Island

P el

Hypothesileuestion

Monitoring Parameters and Data Cnllectmn

Data Evaluatwn Approach and

to be Evaluated Approach comments
How does Monitoring of drain, groundwater and Statistical and modeling
leaching and soil water quality'®, drainflow,
subsurface measurement of water potential, soil and
flow affect the groundwater hydraulic parameters, and
DOC/TOC and measurement of DOC/TOC* and DBPP®
DBPP throughout monitoring period.
composition of
the drainage
waters?
‘What are the effects of Collection of physical and chemical As above
varying water- data'® for varying water-management
management practices practices.
on the drainage
volumes and the DOC
and DBP loads in
drainage water?
How do DOC | Comparison of water quality and drain loads for As above.
and DBP loads | tidal and non-tidal wetland sites and agricultural
from fields.

agricultural
lands compare
with wetland

a:eas"

o IV Develop a quantitative model to assess the po'
: 'BPP concentratmns from changes in landuse from

Hypothesleuesnon

Monltormg Parameters and Data Col]ectlon
to be Evaluated Approach comments

Data Evaluation Approach and

Will changes in land
use in the Delta alter the

/| Use data from companion proposal in conjunction

with export load data determined from study

Model will be useful for
evaluating net effects of
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net export of organic elements described above to formulate a model prospective land-use change. It

carbon? affect of landscape features on DOC, POC and will not be useful for determining
DBPP concentrations, Model parameters will changes at any specific location
include wetland channel exchange volume, "| until it is incorporated into a
wetland type, agricultural crop, soil type, physically realistic flow model of
agricultural water use, season, and others. the Delta.

Will changes in carbon | Use model described above to evaluate the As above.

export provide a net changes in export of labile organic material,

ecosystemn benefit? beneficial to the Delta foodweb and Estuary
foodweb.

Will changes in carbon | Use model described above to evaluate the As above.

export provide a net changes in export of DBP precursors.

change in the propensity

of Delta waters to form

DBPs when treated for

use as drinking water?

'Optical backscatter sensors (OBS) are deployed and operated following the method of Buchanan and
Schoellhamer (1998). OBS operates by emitting pulses of infrared light into the water column and
measuring the amount of light reflected back to the sensor by the particles suspended in the water column,
The measured voltage of reflected light is proportional to the suspended particle concentration in the parcel
of water 0.5 to 30 cm in front of the sensor.

*Particulate organic carbon concentrations are determined by filtering a known volume of water through a 0.45
pm filter, measuring the mass of the solid material extracter, then measuring the carbon content of the solid
material using a Perkin-Elmer 2400 II CHNS/O Elemental Analyzer (@ @)

3Ultraviolet absorption is measured at nine wavelengths using a WetLab instrument deployed at the field site and
equipped with an ultraviolet sensor (Standard Method 5910). Organic structures in the DOC absorb UV light
at characteristic wavelengths and ahsorbance is proportional to concentrations. DOC concentration is
calculated using intensity data from all nine wavelengths in order to account for compositional variations in
the DOC which will affect UV absorbance at individual wavelengths,

*Dissolved organic carbon (DOC) and total organic carbon (TOC) concentrations are measured on filtered and
unfiltered samples, respectively, with a Shimadzu TOC 5000A analyzer (Standard Methods 5310B).

Fluorescence is measured at twelve excitation-emission wavelength pairs using a WetLab instrument deployed
at the field site and equipped with a fluorescence sensor. Some organic structures in DOC fluoresce (emit
light) at characteristic wavelengths when excited by incident light of characteristic wavelengths Many
fluorophors contain structures, such as aromatic rings or unsaturated structures with carbonyl groups, that
are also very commion in DBP precursor compounds. The twelve channels will be chosen based on the
results of full-scan excitation-emission fluorescence spectra acquired on samples collected for the
companion proposal.

SDisinfection byproduct precursor (DBPP) contents are measured by determining trihalomethane and haloacetic
acid formation potentials (THMFP and HAAFP) on discrete water samples collected at the sensor. THMFP
are measured following the method of Krasner and Sclimenti (1993), and HAAFP are measured following
US EPA method 552.2.

’Sediment-erosion table (SET) measurements are made following the method of Bournans and Day (1993). SET
measures small changes in sediment surface elevation (plus or minus) relative to a benchmark elevation
established by driving a metal pipe into the soil to refusal.

3Direct measurements of marsh accretion are made by installing a white feldspar marker horizon at the beginning
of the study and then measuring the thickness of soil accreted on the marker horizon over time by cryogenic
coring following the method of Cahoon et al. (1996). Cryogenic coring eliminates the compaction and
disturbance of the soil associated with conventional coring and the thickness of soil ontop of the marker
horizen can be measured directly on the extracted mini-core. Larger bore, conventional coring is used to
collect soil samples which are then visually examined, analyzed with the elemental analyzer (inethod 2) for
C, N, H contents, and dried and ashed to determined water and ash contents.

Surface renewal and eddy covarience estimations of evapotranspiration are made following the methods of
Snyder et al (1996, 1997). These data, combined with data from the nearby California Department of Water
Resources California Irrigation Management Information System (CIMIS) station are used to calculate crop
coefficients (UC Cooperative Extension Leaflet 21427)

1050il water quality parameters are measured following the methods of Fujii et al (1998) and USGS (1980).
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Local involvement

Effects of ecosystem restoration on carbon quality and quantity and the potential impacts of
these changes on both the Delta foodweb and drinking source water quality are serious
concerns of urban water users and those concerned with the health of the Delta ecosystem.
Attached are letters of support from ...

Costs
Table 3. Total Budget (CALFED funds only): Please see Table of Tasks, p.8, for task
descriptions.
Direct Miscellanecus
Direct | Salary ) Material and | Direct Costs Overhead Total
Labor | and Service Acquisition | (travel, tuition, and Indirect
Task Hours | Benefits | contracts | Costs publication costs) | Costs Cost

Element I: Tidal
Wetland
TWI1 1200 47056 0 0 150996 183137 381188
TW?2 4288 155215 0 . 0 26824 174083 356122
TW3 672 29421 0 0 16950 12056 58427
TW4 6040 246572 0 0 32076 266122 544771
TWS 1440 56731 0 0 2105 55895 114731
Total by 13640 | 534995 0 0 228951 691293 | 1455238
category
Element-Il: Non-
tidal Wetland
NTW1 280 3608 0 1] 16985 21464 44058
NTW?2 2048 31704 0 0 6842 36619 75164
NTW3 5184 76382 0 0 23895 95263 195540
NTW4 1600 23744 0 0 34923 7816 66483
NTW35 1000 26750 0 0 1579 26913 55242
NTW6 5408 82400 0 0 11053 8B780 182232
NTW7 520 17292 0 0 13032 25927 56251
Total by
category 16040 263880 0 0 108309 302781 674971
Element HII:
Agricultural
Activities
AAl 305 20800 15000 47500 9500 7500 100000
AA2 1940 85384 5100 30500 19026 63364 249275
AA3 480 24000 0 1500 0 12000 37500
AA4 1025 63625 0 0 11250 28125 105000
AAS 150 8500 1] 0 2000 4300 15000
AAb 730 37250 - 0 0 3000 18250 58500
AAT 200 12000 0 0 24556 8000 44556
Total by 4830 | 253559 | 66000 79500 69032 141739 | 609831
category
GRAND =~ = 0o | v dc B S
TOTAL by - '| 34510 | 2740040
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Table 4. Quarterly Budgets (CALFED funds only): Please see Table of Tasks, p.8, for task
descriptions.

o . S| .21 & . S l.=21 & R -

A VREHAE YR ECRE SRR YRR CREFAEFRE Y (ELA
3
=

TWI 127000 | 127000 | 127000 381000

TW?2 50875 | 50875 | 50875 | 50875 | 50875 | 50875 | 50873 | 356122

TW3 4385 5847 8770 | 10232 | 7298 8758 7298 | 5839 58427

TW4 204289 204289 136192 | 544771

TWS5 9561 9561 9561 9561 9561 9561 9561 9561 9561 9561 | 9561 | 9561 114731

NTWI1 | 22029 | 22029 44058

NTW?2 7516 7516 7516 7516 7516 7516 7516 7516 7516 7516 75164

NTW3 19554 | 19554 | 19554 | 19554 | 19554 | 19554 | 19554 | 19554 | 19554 | 19554 195540

NTW4 6648 6648 6648 6648 6648 6648 6648 6648 6648 6648 65483

NTWS5 5524 5524 5524 5524 5524 5524 5524 5524 5524 5524 55242

NTWG6 68337 68337 45558 | 182232

NTW7 4638 4688 4688 4688 4688 4688 4688 4688 4688 4688 | 4683 | 4688 56251

AAl 45000 | 20000 | 20000 | 10000 | S000 100000

AA2 30000 | 27400 | 27409 | 27409 | 27409 | 27409 | 27409 | 27409 | 27409 249275

AA3 7500 4000 4000 4000 4000 4000 4000 4000 2000 37500

AA4 30000 25000 | 25000 | 25000 105000

AAS 10000 | 5000 15000

AAb6 8500 8500 8500 20000 | 13000 58500

AAT 4456 4456 4456 4436 4456 4456 4456 4456 4456 4456 44556

Overhead and other Indirect Costs for the USGS: Indirect costs of the U.S. Geological
Survey (USGS) are a combination of National (WOTSC) and District (DOTSC) costs. Each
percentage rate is determined at its appropriate level - simplistically, the WOTSC percentage
is based on Headquarters and Regional Office expenditures divided by the entire anticipated
USGS funding, the DOTSC percentage is based on each District's common services
expenditures divided by the District's anticipated funding. These percentages are then applied
separately to the net expenses of a proposal.

WOTSC consists of labor and non-labor expenses for Headquarters and Regional Office
staffs, along with general expenses such as (but not limited to) rént, communications and
database management. DOTSC consists of labor and non-labor expenses at the District level
for Management and Services Support staffs (technical, administrative, computer, database
management and general reports), and general District expenses such as (but not limited to)
rent, communications and database management.

Justification for other entities are attached.

Schedule

Products and schedule:

Products and schedules for completion of tasks can be found in the Table of Tasks,
Deliverables, and Schedules, page 8. Annual Progress Reports will present findings, mainly
data results, in relation to the ecological and biological objectives. We will convene annual
conferences for CALFED and other interested parties and stakeholders at which results and
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progress will be presented. It is anticipated that some results also will be published as USGS
reports and in peer-reviewed journals.

This proposal is comprised of three elements (tidal wetland, non-tidal wetland, and
agricultural operations) which are linked to the companion proposal (Part I). Incremental
funding for each of these elements would reduce the comparability of the data to the
companion study and other elements of this study due to interannual differences in climate
and flows. Results from the companion study are necessary to determine the detailed organic
matter characterizations and analyses to assess the nutritive value of the loads of DOC/T ocC
to the Delta foodweb and the comprehensive DBPP load impacts. Also, logistical
coordination with existing projects would be lost by delaying either tasks II or I1I and thus
incur further costs. In addition, delays in funding of any element of this proposal also would
uncouple it from other linked studies as described in the Linkages section (p. 10, 11).
Nevertheless, it is feasible to stage these activities to fund sequentially over the next 3 years if
necessary without significant compromise to the scientific objectives.

Cost Sharing

This proposed study will be integrated with two ongoing studies: the CALFED Category Il
POC Study (USGS, Cloern) and the USGS/DWR funded study (Fujii and Hastings/Schmutte)
of Subsidence Mitigation. The POC study is a jointly-funded three-year project between
USGS ($0.8M) and CALFED ($1.4M) and the Subsidence Mitigation study is a jointly-
funded ongoing project between the USGS ($275,000/yr) and DWR ($395,000).

At this time, USGS Federal Matching Funds (FMF) for Federal FY2000 are not available.
However, if FMF become available in FY2001 and/or FY2002 for this study, CALFED will
be informed as soon as possible.

Applicant Qualifications:

Roger Fujii received his Ph.D. in soil chemistry from the University of Wisconsin, Madison,
in 1983. He has conducted applied geochemical research for the USGS since 1984 and is
currently the Project Chief for the USGS Drinking Water Initiative study of the Sacramento-
San Joaquin River Delta, which focuses on drinking water quality issues related to DOC and
DBPs. He is senior author of a recently published report entitled “Dissolved Organic Carbon
Concentrations and Composition, and Trihalomethane Formation Potentials in Waters from
Agricultural Peat Soils, Sacramento-San Joaquin Delta, California: Implications for Drinking-
Water Quality” (USGS Water Resources Investigations Report 98-4147).
Bergamaschi, B.A., Fram, M.S., Kendall, C., Silva, 5.R., Aiken, G.R.. and Fujii, R (1999) Carbon isotopic constraints on the contribution of
plant material to the natural precursors of trihalomethanes, In press. Organic Geochemistry.

Fram, M.S., Bergamaschi, B.A., Kendall, C., Silva, 5.R., Aiken, G.R., and Fujii, R (1958) Changes in the carbon isotopic composition of
trihalomethane formed during progressinve chlorination of dissolved humic material. Amer. Chem. Soc., Div. Environ. Chem.,
Preprints Extd. Absts., v. 38, p. 52-53.
Brian Bergamaschi received a Ph.D. in Chemical Oceanography from the University of
Washington, in Seattle, WA. He specialized in analyzing the sources and fates of natural
organic material in the environment, for which he received an award for an outstanding
dissertation in Chemical Oceanography (ONR/NSF). For the past 4 years, he has been with
the USGS investigating the activity of natural organic material in the environment focusing on
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the Sacramento-San Joaquin Delta. Recently, he has been focusing on the sources of DBPPs
in surface waters. ,
Bergamaschi, B.A., Fram, M.S., Kendall, C,, Silva, S.R._, Aiken, G.R., and Fujii, R (1999) Carbon isctopic constraints on the contribution of
plant material 1o the natura! precursors of trihalomethanes. In press. Organic Geochemistry. ‘
Bergamaschi B. A., Baston D. S., Crepeau K. L., and Kuivila K. M. (1999} Determination of pesticides associated with suspended
sediments in the San Joagquin River, California, U.3. A., using gas chromatography-ion trap mass spectrometry. In Press.
Toxicological and Environmental Chemistry.
Bergamaschi B, A., Walters J. S., and Hedges J, 1. (1999} Distributions of uronic acids and O-methyl sugars in sinking and sedimentary

particles in two coastal marine environments. In Press. Geochimica et Cosmochimica Acta,

Steven Deverel, Ph.D. (HydroFocus, Inc.) is a consulting hydrologist with over 17 years
experience in the Delta. As a doctoral candidate at UC Davis, he evaluated the chemical and
physical processes affecting soil and ground water quality in the Delta. Dr. Deverel worked
as a Research Chemist at the US Geological Survey from 1984 to 1991 where he evaluated
the gaseous and aqueous carbon fluxes associated with subsidence of peat soils used for Delta
agriculture. This work was published in. Dr. Deverel has also has extensive experience in
quantifying the processes affecting water quality of agricultural drainage water. An examples
of this work is described in

Deverel, SJ., Rojstazcer, $.A. 1996, Subsidence of agricultural lands in the Sacramento-5an Joaguin Delta, California: Role of aqueous

and gascous carbon fluxes, Water Resources Research, 32, 2359-2367
Deverel, 8.J. and Fio, I.L., 1921, Groundwater flow and solute movement to drain laterals, western San Joaquin Valley, California. 1.

Geochemical assessment and 11 Quantitative hydrologic assessment, Water Resources Research, 27, 2233 - 2257,
David Schoellhamer received a Ph.D in Coastal and Oceanographic Engineering from the

University of Florida in 1993. From 1987 to 1993 he conducted a study of sediment
resuspension in Tampa Bay, Florida, for the USGS. Since 1993 he has studied sediment
transport in San Francisco Bay and Delta, including suspended-sediment flux at several
locations in the Bay and Delta and recently in the Napa/Sonoma Marsh Complex. He and
Randal Dinehart are studying sedimentation in the Delta and Suisun Bay for CALFED.
Oltmann, R.N., Schoellhamer, D.H., and Dinehart, R.L., 1999, Sediment inflow to the Sacramento-3an Joaquin Delta and the San Francisco
Bay: Interagency Ecological Program newsletter, v. 12,no. 1, pp. 30-33. ‘ ‘
Schoellhamer, D.H., 1996, Factors affecting suspended-solids concentrations in South San Francisco Bay, California: Journal of
Geophysical Research, v. 101, no. C5, p. 12087-12095.
warmner, J.C., Schoelihamer, D.H., and Burau, LR., 1997, A sediment transport pathway in the back of a nearly semienclosed
subembayment of San Francisco Bay, California: Proceedings of the XXVII International Association of Hydraulic Research
Congress, August 10-15, 1997, San Francisco, California, v. 2, p. 1096-1101.
Miranda Fram received her Ph.D. in Geological Sciences from Columbia University and the
Lamont-Doherty Earth Observatory in New York, and was then awarded a University of
California President’s Postdoctoral Fellowship at UC Davis. For the last 1 ¥2 years she has
been with the USGS working on a variety of projects concerning organic carbon composition
and DBP formation, primarily in Delta waters, and developing methods for analyzing
trihalomethane formation potentials, and the carbon isotopic composition of trihalomethanes.
Recent publications include:
Fram, M.S., Bergamaschi, B.A,, Kendall, C., Silva, S.R., Aiker, G.R.. and Fujii, R (1998) Changes in the carbon isotopic composition of
trihalomethane formed during progressinve chilorination of dissolved humic material. Amer. Chem. Soc., Div. Environ. Chem.,
Preprints Extd. Absts., v. 38, p. 52-53.
Eram, M.S. and Lesher, C E. (1997) Generation and polybaric differentiation of East Greenland Barly Tertiary flood basalts. Journal of

. Petrology, v. 38, p. 231-275.
Denise Reed received her PhD in coastal geomorphology, University of Cambridge, 1986,

where she examined sediment transport in tidal salt marshes and since 1986 she has worked
on coastal marsh studies in the United States. Her work has focused in Louisiana on the
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effects of levees and structures on tidal sedimentation processes where she was an Associate
Professor at LUMCON until 1998. Dr. Reed has also received funding from NOAA, USGS
and CALFED for work on marsh accretion and elevation change on the Atlantic and Pacific
coasts of the US, and is presently an Associate Professor, University of New Orleans.
Reed, DJ. 1995. The response of coastal marshes to sea-level rise: survival or submergence?. Earth Surface Processes and Landferms, 20,
3948, .
Cahoon, DR., D). Reed and J.W. Day. 1995, Estimating shallow subsidence in microtidal salt marshes of the southeastern United States:
Kaye and Barghoorn revisited. Marine Geology 128: 1-9.
Reed, D.J., N. De Luca and A.L. Foote. 1997. Effect of hydrologic management on marsh surface sediment deposition in coastal Loutsiana,

Estuaries 20: 301-311.
Richard L. Snyder received a Ph.D. in Agricultural Climatology from Iowa State Umversuy,

in Ames, Iowa, where he specialized in biometeorology and plant water relationships. He is
currently at the University of California, Davis, as the Extension Biometeorologist. His
research emphasis is measuring evapotranspiration, improving irrigation scheduling, and frost
protection of crops. He was the principle investigator for the California Irrigation
Management Information System (CIMIS) project, which supplies evapotranspiration
information statewide. More recently, he has worked extensively on the development of the
surface renewal and eddy covariance methods to measure evapotranspiration in situ.
Snyder, R.L., D. Spano, and K.T. Paw U. 1996. Surface renewal analysis for sensible and latent heat flux density. Boundary Layer
Meteorol. 77: 249-266.
Snyder, R.L., P.W. Brown, K.G. Hubbard, and S.J. Meyer. 1996. A guide to automated weather station networks in North America (fn)
Advances in Climatolosy Vo, 4. G.Stanhill (EA.) Springer Verlag, Berlin. p. 1-61.
Snyder, R.L., K.T. Paw U, D. Spano, and P. Duce. 1997, Surface renewal estimates of evapotranspiration - Theory. Acta Horticulturae
Emmanual Boss received his Ph.D. in Physical Oceanography from the University of
Washington in 1996 researching the dynamics of unstable currents and the behavior of
particles and dissolved tracers. He has had extensive experience using continuous optical
measurements of colored dissolved organic (CDOM) and particulate matter (absorption and
fluorescence) to provide estimates of key biological and chemical parameters and evidence
for a CDOM source from the bottom during sediment resuspension.
Boss, E. and L. Thompson. 1999. Lagrangian and tracer dynamics in the vicinity of an unstable jet. Journal of Physical Oceanography, 29,
288-303.
Boss, E., W. 8. Pegau, . R. V. Zaneveld and A. H. B. Barnard. 1998. Spatial and temporal variability of absorption by dissolved material at
a continental shelf. Journal of Geophysical Research, submitted.
Karp-Boss, L., Boss, E. and P. Jumars. 1996. Nutrient fluxes to planktonic osmotrophs in the presence of fluid motion. Oceanography and
Marine Biology, An Annual Review,, 34, 71107,
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94/15/1999 15:15 9167562687 HYDROFOCUS . PAGE @2

STATE OF CALIFORMIA
NONDISCRIMINATION COMPLIANCE STATEMENT

nn19mﬁwsu)#uh

COMPANY NAME

|

4\/ o[lf'n ?‘C-)C-Ltw JH&'—

The company named above (hereinafter referred to as "prospective contractor”) hereby certifies, unless
specifically exempted, compliance with Government Code Section 12990 (a-f) and California Code of
Regulations, Title 2, Division 4, Chapter 5 in matters relating to reporting requirements and the
development, implementation and maintenance of a Nondiscrimination Program. Prospective contractor
agrees not to unlawfully discriminate, harass or allow harassment against any employee or applicant for
employment because of sex, race, color, ancestry, religious creed, nationat origin, disability (including
HIV and AIDS), medical condition (cancer), age, marital status, denial of family and medical care leave
and denial of pregnancy disability leave,

CERTIFICATION

I the official named below, hereby swear that I am duly authorized to legally bind the prospective
contractor to the above described certification. I am fully aware that this certification, executed on the
date and in the county below, is made under penalty of perjury under the laws of the State of California.

T‘M¢S¥edeM Jole Levece

DATE EXECUTED "EXECAUTED 1N THE 1Ty OF

*’;(3 99 - o /o

mmmm_wj

Lresid et
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Department of Geology and Geophysics Um‘fers 137 f
1065 Gealogy & Psychology Bidg. - New Orleans, LA 70148-2850 I JEW Orleans

{504) 280-6325 . Fax: (504) 280-739G

To: Roger Fujii

From. Denise Reed

Date: 14 April 1999

Re: UNO Indirect Cost rate Agreement

Herewith is a copy of our agreement that shows 26% as the Off campus rate for our
Indirect costs.

Please call or e-mail if its not legible.....

A Member of the Louisiana State University System Committed to Equal Opportunity
Il —019353
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Vo

L

COLLEGES AND UNIVERSITIES RATE AGREEMENT

EIN 4: 1720702000A1 DATE: July 31, 19%s
INSTITUTION: FILING REF.: The preceding
University of New Orleans Acresment was datad =

Septemker 1, 1923
New Qrleans LA 70148~

The rates approved in this agreemenc ars for use on grants, contracts azd cther
agresments with the Federal Gavermment, subject ta the conditicns in Sectign III.

SECTION 1: INDIRECT COST RATES*

RATE TYPES: FIXED FINAL DOV, (EZOVISIONAL) PRED. (PREDETEAMINED!
ESFFECTIVE PERIOD

TIFE FROM TC RATE (%} LOCATIONS APPLICABLE TO

PRED. 07/01/96 0&€/30/3% 2.0 On Campus Research

PRED. 07/01/36 06/30/9% - | 24.90 Qff Campus Regearch

PRED. 07/0L/96 06/3Q/55 §9.0 on Campus Instruction

PRED. 07/01/%96 C&/30/59 39.¢C Off Campus instruction

FROV. 07/01/96 UNTIL AMENDED Use same rates and conditions as those cin=d

for fiseal year ending June 30, 199%.

*HASE:

Total direct costs excluding aquipment, capital expenditures charges for
patient care and tuition remission, rental cestg, scholarships, and
fellawghips as well as the pcrticn of eack gubgrant and subcontract io
excess of $525,0Q00.

|-019354
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INSTITUTION:
., University of New Crleans

AGREEMENT DATE: July 31, 19%5¢

SECTION II: SPECIAL REMARKE

TREATMENT OF FRINGE BEMEFITS:

The fringe bepefits are charged using a rata(s). Ovax/under recoveries frem actual costs
are adjustad in current or future pericds. The diresgtly ciaimed fringe benefits aze
lisved helow. -

TREATMENT QF PAID ASSENCIS:

Vacation, holiday, sick leave pay and other paid absences are included in salaries and
wages and ars claimed on grants, <sntracts and cther agyeements as part of the normal csst
for salaries and wages. Separats clainms for che costs of thase paid absencss areg a0t
made,

FRINGE BENEFITS:

FICA Refirament
Life Ingsuvance TIAA/CREF
Worker's Compensaticn Unemplovment Insuzance
Health Insurance Terminatien Fay
Sabbatical Leave Emplavess Tducation Frivilege
Medicars Employaeses Marcch LSY Meney rFuzchase Plan
I —019355
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QRGANIZATICH:
., University of New Orleans

AGREEMENT DATE: July 31, 1§36

SECTION ©II1: GENERAL

A. LIMITATICNS:

The racss (A $5iy Agrassent a@s subjecs $9 ARy stacucary or adminiscraelive limizacieny and apely to a given grant, SENLYdS: oF
ocher agriament only o the excenc zhac fundg are availabls. Aggsprancs of 2ng racea i gubjacz 2o $he Iallewing car::l".r.i:ln;-

{1} Only coscr incurred oy &the erganization waxs incleded in it indizget codt pogl as Ilnally acopplad: such CIaG3 afFe ieg.;,'.
obligacions of cne arzanlaasicon and ara allowable upder che gevezning G330 poinciples; (21 The same coata chac have Deen trraced d
indirect coses are Aoz claimed ag dirszee cesta; (3 Similar 2ypes 5 codca Nave been acsarded gonsidesnt AcISOuNLing IredtTent; am
(4] Tha information provided by the organirzacien which was used G2 eycablish che races ix nog lacsr found go Da magerially )
jocomplete Or inacTuracs by Ehe Federal Governmene. In sucn gicuacicas Ine Taca(s) weuld Qe subject £Z TERegoTiAcion AC Ine
disersrion af the Fadaral Governmentc.

This Agryamant is Paged oo Lhe acoounting eydcam purporssd 9y the srgamization ta Be o alfecc during cthe Agrasment perizd, Thangd
to che meehod of acszuatlag for sssgy wnich afliscc che amaune af seimgurdement ceaukting frem the uze g Chls AgTEement Taquirs
prisr approval of the auchatized raprasencacive of the cogRiZanc agency. Such changas inzlude, bBUL Ara fac limizsd 24, changes in

the charging of 4 pazateular cyme al codf frgm indiresr o dizecs. Tajlure co aEEain sppraval may ceault in casc disallowances.

€. JFIREC RATES: .
II & fixed racs Ly in this Agr=sment, L% i9 Dased on an =atimats ¢4 che COAZS fo¥ tha period coversd by the zata. When Lhe acgusl
costs far Ghig peried ar= degexmined. an adjusemens wiil he mage O 4 SRce of & CuGuUIs yaar{d} &3 compensatz faz the dillzrense
beswaan the GJ#Cd uded 50 cdsablian the fixed zacs and astzal cogcs.

O. U8g 3Y OUHMER FECERAL AGENCIZS:

The vACes in C9i8 Ag-t=mmAl were appraved in dcoordands winn fhe auchority in Offics 9f Msnagamenc and Sudgaec Cirgular A-il
ireular. and should e applied @ Srancs, cantsagty and CLRer agTesmests cavexed Uy chis Cizeular, suisjecs B2 dny limitaclens la
apove. Ths erganizacicn may pravide capiszs of che Agrasmenc td ather “aderal Agencies to give chem eagly netificztion of Ehe

Agreemant

£. QTHER:
+he zacas in thig Agrsement wess apprsved in accardance wikh she coet grinciples pramulgazsd by che Depar

Numar Sarvices. and snould e applied co the gzants., concrachs and aehez agr=emency covered by Chese regulat
any limicaeicns in A above. The ha=wital may provide ceptes of the Ag-wsmant B orher Federal Agencisd £o give them macly

notificacian of the AgTmz=mant.

~nene of Wealch and
ieny sulie=r CO

4y THE CIONIZANT AGENCY

av i wstrevrion, Board of Supervisors of O IEHALF OF THE FEOCAAL GOVERNMENT:
Logisiana Staie Univergity and Agriculcural
and Mechaniczl College
Ini ity Nes Teans UEFARTMENT GF MEALTH AND HOMAN SERVICES
SFUTICR] A [AGENCY) —
. .

77 LT ™ =
{STGIATURE) {§ICHATURE
PATRICK M. GIBBS Merle M. Schmidt ——
TMAME ) INAME)
¥ice Chancellor for Business Affairs OTRECTCR, DIVISIOH OF COST ALLOCATEON —
(TITLE) ‘ (TitLE!
September 5, 1994 Julv 31, 194§

{SATE] 0913

{DATE}

g reonEszNTAToVE: J . Allen Ked cn
Talephans: (214} 767-3261 %410 .

(3)
| —019356
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P

COMPONENTSE OF PUBLISEED INDIRECT, COST RATES
INSTITUTION: UNIVERSITY COF NEW QRLERNS

FY coverad by rata: 1997 ~ 1599

EARC

Rate Component ON OFF
1. Use allowance 5.5%
2. O8Y 9.8%
3. G&RA

26.0% 26.0%
4. DA
$, Library ﬂ‘ « 6%
Published Rates 42.0% 26.0%

(B TN

PATRICKE M. GIBRBS
TitleVice Chanecsllior for Businege Affairs

Date September 5, 196§

I —019357
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OFFICE OF THE DEAN OF RESEARCH

OREGON STATE UNTVERSITY
‘412 Kerr Administation Building - Cocvallis, Oregon » 973312140
341-737.3457 - FAX 5417373092 . INTERNET scanlanr(@oomail.orsledu

November 10, 1997

MEMORANDUM

TO: President, Provost, Vice Provosts, Deans, Directors, Department Heads, Principal
Investigators, and Department Accountants ‘//7/

FROM: Richard A. Scanlan, Dean of Research /7 A

Karen S. Steele, Assistant Director, Business Affairs W

SUBJECT:  Update on Information for Proposal Preparation

Fripge benefit {OPE) rates:

We recommend that PI's and departments use the academic and classified OPE rates on the
attached table for proposal budgets. The OPE rates in the table were calculated to cover
maximum OPE and cash back costs that are likely to be incurred at a given salary level through
June 30, 1998. The rates for years beyond June 30, 1998 are based on our best estimate as to
what will ba forthcoming from future legislative sessions; they are based on the opinion held by
many that costs for medical and dental care will continue to increase in the foreseeable firture.

As in the past, you can usé actual OPE rates if the history of a particular person indicates that a
different rate is justified. However, you should be aware that in all likelihood a person's OPE
rates will inorease in the future. Furthermore, if that person were to leave, you may have t0
replace the person with someone with higher OPE and cash back costs.

Inflation:

We believe that a 4% increase for all direct cost budget categories not covered by the tables that
follow would be & reasonable inflation rate for each future budget year. We suggest use of 4%
- unless the agency guidelines specify otherwise.

-

Eguipment Definition:

Equipment is now defined as tangible personal property with a unit value of $5,000 or moré gnde
fife expectancy of more than one year. Please use this threshold unless the agency guidelines
specifically state that its threshold is lower.

I —019358
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Update on Information for Research Proposal Preparation Page 2
Novembet 10, 1997

e R
OREGON STATE UNIVERSITY
OPE plus Cash Back Rate For Use on Grant Proposals .
ACADEMIC AND CLASSIFIED (9- and 12-month 0.50 FTE or greater)*
Total Monthly Salary FISCAL YEAR OF PROPOSAL START DATE
from All Accounts 1997-98 1998.99 1999-00 2000-01 2001-02 2002-03
$6,000 - 32% 34% 34% 34% 5% 3%
$4,200 - $5,999 35% 37% 38% 18% 39% 40%
$3,300 - $4,199 39% A41% 41% 42% 43% 44%,
$2,700 - $3,299 42% 44% 45% 46% 47% 48%
$2,300 - $2,699 45% 47% 48% 50% 51% 52%
$2,000 - $2,299 49% 31% 52% 33% - 5% 56%
$1,700 - $1,999 53% 55% 51% 58% 60% 62%
$1,400 - $1,699 60% 62% 63% 65% 6% 9%
$1,100 - $1,399 0% 2% 14% 6% 79% 81%
- $1,099 . 80% 82% 85% 88% ﬂL gg: M% |

*{Jge the OPE tate for the salm'yandyearspeciﬁadinthetable(i.c.,apersonwhosetum!mmﬂynlmfmmzllsnumsis

: n,SOOWQMduntthPEmtcoHS%forthe ﬁrstymrofapmpoulwithastaﬂdatcvdminw 9'7.08, If that person's salary
increased in year 2 to 52,600, the OPE rate of 47% would bc used. Similarly, if the person's salary jncreased to §2,700 in year
3, the OPE mte of 45% would be used.)

Exceptions to the above table are:
Classification Description Benefits | Retirement OPE
Academic Less than 90 days regardless of | No No (unless already | 10%
‘ FTE on PERS)
90 days or more, less than .50 No Maybe 25%
FTE per month
Classified Temporary No Maybe 25%
Permanent, fess than SO FTE | No Maybe 25%
per month
1040-hour appt. Less than ) term No No 10%
Less than .50 FTE per month No No 10% __
At least 1 term, .50 FTE or Yes No - 30%
above per month
COAS sea pay No No 10%
Extension Academic 2% |
Grad students on appt. GRA's and GTA's 1%
Undergrad or grad Hourly 2%
Lw-— e — e r—————

I —019359
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on Information for Research Proposal Preparation Page 3
_ November 10, 1997

Indirect Costs: : : '
Indircct cost rates have been negotiated with the Department of Health and Human Services for July 1,
1995 through June 30, 2000 in an agreement dated June 21, 1995, Please use the indirect cost rates
indicated below. .

FISCAL YEAR
KemNo. | Type of Proposal 1997-98 1998-99 1999-2000 and Beyond
-a::ﬂ_—. et
L. On-campus Research 42.5% 42.5% 43.0%
2. Off-campus Research 26.0% 26.0% 26.0%
3. On-campus Instruction 43.0% 43.0% 43.0%
4. Off-campus Ingtruction 26.0% 26.0% 26.0%
5. On-campus Extension 21.5% 21.5% 21.5%
6. Off-campus Extension 20.3% 20.3% 20.3%
7. State of Oregon Agency 26.0% 26.0% 26.0% -
8. Vessel Operations 30.0% 30.0% 30.0%
e rammi— e S I =

Jtems 1-7 ate determined on.a "Modified Total Direct Costs” (MTDC) base. This MTDC base includes all
direct costs less expenditures for equipment (see definition on first page of memo), graduate tuition,
building and land rental, capitalized building improvmnents,andtheportionofeachsubcontrncthaexms
of $25,000 (indirect cost on the first $25,000 of each subcontract is caloulated using the pate nagotiated
on the grant or coptract). The vessel rate (item 8) is based on gross salacics and wages except for
overtime premiums.

If the proposed sponsor requires a rate other than those indicated in the above table, apply the sponsor’s
rate to total direct costs, unless otherwise stipulated in the spoasor guidelines, and attach a copy of the
spoasor's guidelines to the proposal check-off sheet.

The off-campus rate is applicable to projec‘tsconductedinfacﬂiﬁﬂ mn-ownedornon-mnn'olledbyOSU
(includingtheNOAAfasﬂityatthePMSC)andmustbeforapeﬁodofatlenst%oonsacuﬁwdaysorm
lifc-tennoftheeontmct,whi&evcrisshom:. TheHntﬁeIdMarineScieMCenterdoesnotquaﬁfy’foﬂhc
off-campus rats, but the Branch Agricultural Experiment Stations do qualify. Sometimes it may be
nppropﬁamtosplitthnbudget into two separate budgets and work plans to identity on- and off-campus
costs. Uponreoeiptofanaward,sepmteﬁmdswi]lbesetupfornn-andoﬁ‘-oampusmrﬁons. The on-
mmmcshouidMusedhmeSwhmOSUisrequiredtopayrentoruﬁliﬁesandwe.alenutpermiﬂed
bytheagenoytochargcthmmtsdireoﬂytothecomct.

To calculate indirect costs for budget years which do not begin on July 1, apply the rats in cffect at the
beginning of your proposed year 1o the entire yeat, For example, if your on-campus research budget bogins
on April 1, 1998 and runs for three years, use 42.5% for the first 12-month period, 42.5% for the second
12-month period, and 43.0% for the third 12-month period,

I —019360
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Update on Information for Rescarch Proposal Preparation : Page 4
November 10, 1997

Graduate Tuition:

The following estimated rates presume nine credit hours for summer gession and full-time status (5-16
houts) during the academic year, For the summoer segsion, add the additional amount shown for each hour
over pine hours. Anything over 16 hours in the summer session must be paid by the student. Tuition
remission not allowed by an agency is & cost-share expense that should be identified in the budget and
on the check-off sheet.

Tuition Cost per Term T
Summer Session
Torm Academic | Summer Additional Charge for Each Hour
_ _ Year Session __-_gver 9 Hours Per Term
hym—saa Academic Year $1,732 |
1998 Summer Session $1,110 $120
1998-99 Academic Year $1,819
1999 Summer Session $1,166 $126
1999-00 Academic Year ' $1,910
2000 Summer Session $1,224 $132
2000-01 Academic Year $2,006 ' |
2001 Summer Session $1,285 $139
2001-02 Academic Year $2,106
2002 Sumer Session $1,349 $146
2002-03 Academic Year ‘ $2,211
2003 Sumsmer Session $1,416 | $153
2003-04 Academic Year : $2,322
| 2004 Summer Session © $1,487 s |

Note: Grants pay for GRA and GTA fuition goly, not including fees. The student must pay her/his own
foes and thesis microfilming charges, (Tuition for both resident and non-resident GRA's/GTA's is

charged at the resident tuition rate.}
Adgitions! Infprmation: -
Animal Welfare Policy Assurance No. A-3229-01
DUNS No. 053599908
Employer ID No. & Entity No. (IRS No.} 93.6001786
Human Subjects Assurance No. M-1099-01
I —019361
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Update on information for Research Proposal Preparatinn Page 5
November 10, 1987

The name and title for the Research Office signature block (i.e. institutional representative, responsible
authorized official) is:

Wilson C. “Toby” Hayes

Vice Provost for Research

(541) 737-3437

FAX (541) 737-3093

E-mail: wilsonhayes@orst.edu

If a signature by a contract officer or negotiator If the name and/or signature of the financial
is required by the sponsor, use: officer or Business Affairs official is reguired
Clem LaCava (e.g., NTH/FHS grants), use:
Assistant Contract Manager Karen Steele
(541) 737-2373 Asst. Director of Business Affairs
FAX (541) 737-2065 Oregon State University
E-mail; clem.lacava@orst.edir P.O. Box 1086
Corvallis, OR 97339-1086
(541) 737-2294
EAX (541) 737-2069 -
E-mail: karen.steele@orst.edv

If you bave further questions, ‘please call:

Pre-Award: :
General budget questions: DignarEvans 70668 or Laura Lincoln, 7-8008.
Funding source information or human subjects research. Mary Nunn 7-0670

-Award:
Research Accounting: 7-4711

Contrgets:
Asst. Contract Administrator: Clem LaCava, 7-2373

bh
p:ratemo97.doc
(page 5 updated 9/2/98)
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, Brian A. Bergamaschi, PhD.
7 Q“_ United States Geological Survey

Y Califomia Stals Usiversicy, Places Hall, 5000 1 Suwe
Calilornls #5819-612¢
(916) T78-3053 Fac (916} TTH-IGT1 bbergana Busgs.gov

Memorzndum

Due: Maxh 30, 1999

Subject: Dialved neganie carbion releass from Delta weiliods: amsunts, niteratlont,
and $mplicuilons for driaking watey quality and the Deltu foedwib, pact 1.
Composltisaal Charasterictics.
Mdmmmdﬂmm-ﬂum:mau.dunm
and loyplicstions for drinklng water qualily nod the Deita Facdweb, pant L

Fluxes kod Loads

Tor  Bay Coaservation sad Developmen) Commission
30 Van Ness Aveave, Roam 2011
San Franciuco, CA 54102

Dear Siv or Madam:

Thumhblnﬁmyﬂumﬂw-mhwulqmmmﬂhmmhﬂu
mb}cﬂlmwoninmpomhmcmbh-behmﬁbnuqlm
W&Ikmmmﬁmm“pﬁhmmwmu
may be affected by propased work price o submissicn,

Rivers, weilands, and agricultural operations supply ocganic matedal 1o t Sacramento-
m:wiummmmw.pmwmﬁnmm"nMﬂum
food webr and Gvs an imp ¥ benefic. Uals Ay, crgenic material in
Mmgmmmnmmﬂmtuumﬁn;_ﬂxﬂ-mmm
esult fn the I of e disinfeciion byproducts (DBP) regulated by US
EFA.

“These actlvities cuilined under these proposals will supply infurmation 1o CALFED
teancarios managers. ‘As CALFED peocesds with ecosysiem restoracion activities, it 1s
desired that Delia jons be immpl 11 to provid of beneliclal
mdﬂwmhmhﬂﬂngmmu!«miﬂmﬂﬂdrudrhpndu;m
water H, linleq o T Tornarl ilsh regardiag e
mm«wﬂiunlmmﬁﬂnwmﬂﬂmﬂwﬂmtwmu
np-h:nlmnlm)uﬂluﬂmm:hﬂﬂnbﬂuﬁwﬂuhwm,dﬂnﬁuwm
treabment

Brian A. Bergamaschi, Ph.D.

'3\ United States Geological Survey

F) Water Resources Division

Califrnla State Universicy, Placer Hall, 6000 1 Street
Sacrunanio, Califorala 958196139

(O15) T78-3053 Fax (916) 2T8-307 | bergaoma Busgd gov

Memorandum

Do Aprl 14,1999

Subjecc Digalved erganlc carben relesss feom Delta weilsnds: anmunts, alterations,
ang mplicailsnd for drinking water quality and the Delin Eoodweb, part 3.
Compesitiona] Charscieristics.

Dissotved organie carbon relecss from Delta wetlundy: amounts, altarstions,
sad implications for drinking water quatity and the Delta fondweb, part 1
Fluxes xnd Loads .

To:  Communlty Development Planniog Supervisor
1510 E Haxelton Avenus
Swciaon, Catiformia

Dear Sir or Madam:

This mama is to inform you that we will be swbmitting the twe peoposals kendified in the
wibject ling above in nespose 1o the CALFED Bay-Delta Program February 1999
Propoal Sclicitation. CALFED eequires that we provide natlficadon to soantles that

food web aad thus an imp Iy, orgmls material in
Dekta drinking sourste wikerd increases the dilficulty of teating those waters, iod may
u;-l:lnth' tiom of carinoge i loa bypeoducts (DBPs) regulated by US
A

Thes# scuivities outlined under Lbese proposals will supply infarmation ko CALFED
rstocaion managers. A3 CALFED procceds with ecOysem restorcion actlvities, it [s '
desired that Dulia ot be lmp d 1o provid of orgmic
marerial while minimizing sources of organic material Mversaly Impacting drinking
Whktr Hi Hode quantiiative lak i iy i dlog the
amount o quality of negasic moterlal redsssed from differeat types of wetlands {or sven
spricaltunal vources) and its 4ffect o sither the Delts food web or on drisking water
treatment.

I —019363

s Brian A. Bergamaschi, Ph.D.
e, United States Geological Survey
(3 Water Resources Division |

Ol oy
A
.‘9-.\".’

e

Sacrunema, Cafifornia
(O15) 2T-3053 Fax [918) 275-3078 Sburgama Pusgs gov
Memorandum

Tt March 30, 1999

Subject: Dissolved organlc carbos reitase Trem Dalts weilands: amounts, allerndions,
and implicatlons for drinking waler quality snd the Delta foodweb, purt L
Compositions] Charscteristics.

Digsolvad arganle carbea peicaie from Delts wetlands: Mwsunts,
snd buplications for drinklug water quality and Ihe Delin Foodvwsh, part T,
Fluxes and Lasds

To:  Deha Protzetion Commission
14215 River Road
P.0. Box 330
Walaid Georve, CA 93690
Dear Sir or Madam:

This mames is b iaform you that we will be mbmitting the two proposals ideadfind in the
subject line abewa la reaponse 1 the CALFED Bay-Delta Program Febeuary 199%
Propass] Soliciation. CALFED requires that we pravide notifieation w possdes thas
may be alfected by m«d-_ﬁtmmm

e s i el s

mmwMMwmupﬂw“Mmmm .

San Josquin Dehi and San Frmeisso Ectuary, provi esumial sutridve mtwial o e

Food web and thus an Imp Y benalit. Unf ly material in
mlumuqmnnwminmm&mnlndw;Mde-q
resultin the joa of carsi je disinfection byproducts (DBF) reguiaced by US
EPA.

These sctivities outlined gnder thess proposala will supply information 3 CALFED
restsraion managper. As CALFED proceeds with scosystem resioraton acivides, ki
Sasired dant Deelin rescorations be Imphimencad to provids sources of bensficil orpimie

restmenl

Brian A Becgamaschi. Ph.D.
}ﬁg United States Geslogical Survey
¥

H 3 Water Resources Division
AT T ST California State Uaiversicy, Placer Hall, 6300 § Stmeet
"' Bacramunin, Califorsia 938154129
& L (9143 2183093 Fax (916) T1-3071 Sbergamaihmpr gov

Memorandum

Due Apil 14, 1999

Subjecc Désaeived organic carbon reiease free Detia wetlandss smevats, shoratiant
Mmﬁhhmunrqnuwmmmmml
Compasitiensl Charactasisties.

Mmmmmm-mﬂnm
and lmplications et drinking water quality sad tha Delta Feodwel, port -
Fiwzes and Losds

To:  County Board of Supsrvison
272 & Waber Avense, Roem 701
Sacckton, Califneain

Duar Sie or Madam:

This ema 1s 20 [nlor you thad st will Sa sobmittieg the two proposals idestified. in i
muumhmuhmwm—mm
Satbciation, CALFED

mmmlmmmmmum;mmﬂq :
”uiﬂh- - -., i L T Pt l" 'Y mm"#"m
A

Mndﬁummmmm-mwmmum
restoration muidagers. MW@MMmﬂﬂmmli
Mummhhﬂmuw&de“
Muﬁhﬂdﬂﬂqmdmhuﬁddmﬁywm .

Howsver, Linhe qaatitadi formation Is svailable pegasding tha
m:qﬂyummmmmwd-ﬂw—!
mmummﬂmuwmw«-m-ﬂ
tesimant. .
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Brian A. Bergamaschi, Ph.D.
United States Geological Survey
3 Water Resources Division |

Califrniy Scace University, Placar Hall, 8000 | Srest
Sacramenso, Californin 358196119
(916) T78-3033 Pax (318} ITB-20T| bwerpuma @usgy. gov

Memaorandum

“Dux March 30, 1999

Subjece: Disolved erganfe carbon refeass from Dehs wetinnds: amsunts,
snd impBeations for drinking water qualliy and the Daita foodwseb, part 1.
Compusltional Charsctertsiics '

Dissalved arganle rarbon release from Delty watlands: Amounts, slierntions,
and implicatlons for drinkling water quality and the Dufts foocweb, part 2.
Fluxes and Losdy .

Tor  Yolo County Planaing Supervisor
29T'W. Beamer Street
‘Woodland, CA

Deear Sir or Madam:

This mema 15 to nform you that we will be submisting the wo propesats iantifled i tha

mhjuumwonhmmwﬂncmnarmu:hwﬁmlm .
Proposal Solicitation. CALFED nequires Lt wa provide notilieatlon 13 covntles tar
may be affected by propowed work prioe (a submission,

&mmﬂuﬁmlmwmsuw!ymémwwhm

San Joaquin Deha xpd San dsen Estuary, providiag
mmmm»mmmmmmy.mmh
mmdﬁmummmlmmumqﬂmlmmndmy
g;"“iﬂm' lon of carcisagenic disinfaction byy {DBPs) regulated by US
A .

Mﬁﬁhwmm«mmwﬁmm»m
PesSORion mana)

. gurding the
uimousr o Guality of erpusie matarial reieased thom Sffereat Iypes of wetlands (or even
agpicolral .

mmu}udiuaf{euun:irhuhb:lu!wdwbmudﬂnﬂqm
beatment.

Erlan A. Bergamaschi, Ph.I3,

2 Eex), United States Geological Survey

NN 5} Water Resources Division

T L) /7 Califomia Stxte Universiy, Placer Hall, 6000 1 Smees
S5/ Sacramenns, Californis 95119-6129 '

(916) 278-3053 Fax (914} 273-207 | bhrparma @usga. yov

Memorandum

-!:hu: March 30, 1999

Subject: Dissolved sepunle £arbon releass from Dlta wailands arounts, altersticns,
ond Implicsdions for drinking watar quality and ths Dela Toodweh, part L.
Compositional Charncterksiies.

mmummmmlummnmm .
and jmplications for drinking water quality snd the Dalta Foodwad, part 2.
Fluve and Leads

To:  Comua Costa County Supervisor
&3] Ploe Sureer, Room 108A
Martinez, CA 34553

Dear 5ir or Madsm:

waes ) regurding e
mcmq«mmmmmmdm(«m
ltli:ulhmlmm)mdibllﬁctmdmmhdhfmdmwmdﬂnﬂum
treatmueaL. :

I —0193614

A3\ United States Geological Survey

L{ S Wh |} Water Resources Division |

! 7 Calitorala Scale University, Placer Hati, 4000 ) Suwat
Lacruments, Califormia $SRIS412%

{916) 278-3053 Fax (116) 273307k bbergara @utgs gov

Memorandum

Dute:  March 30, 1999

Subjexct: nma«mummr_mmmu_
.ammmam;-mmmmmbmmml,
Composlticnat Characterinics
Dissalved carbon relaase frem Dadts wyilandy; smousts, sitersdm
snd EmpHcations for drinklag nhrwquuubdhfndnl.mz
Fluxes snd Loads

To:  Yole Cousty Supsrvisoe
423 Courn St
Woodiand, CA

Diear Sir or Madam:

‘This e 18 10 inform you that we will be submitting the two propesaly, idestifled fn @

luﬁﬂlimmhmwmmwmmwlm

Proposal Salicitation, C) oqul nk provide potificaion 1o couries dee
may be affecved by proposed waork prior 16 sabarikiion. -
Rivens, and j supply Drpanie materisl 4o the Sacramuute

San Josquin Delin and S2a Francisco Esauary, providiag essentisl matriive matslal sodf
food web and thus w imp Y banefie. Uk morial in

mm;mmmmmmammmmuq
feullin the formadon of curcisageais disiafiction byproducts [DBPS) ryuisud by US
EPA.

Thess acividies outllsed voder Uisw proposals will supply Infovvation ta CALPED
resionion managers. As CALFED procesds with acopysien watoration sctivitis, It by
dealred that Delta prstorstons be implerenaed 16 provide soorces of beseficial prgaaie
 uteriad while ininimizing sowrces of ecpaaic material sdersely mpaceiag driaking
water |, , ke ik lon is availsble diag
amount o qualiry of argasie muterial rrleased trom dIfasent rypes of wadands [or even
agriculrural sources) sl ks affect on wither the Delta food web or ou deinkiag water
trestment.

ST, Brian A, Bergamaschi, Ph.D.

%00\ United Staes Geological Survey

Sacrumentn, 25015125
£#16) 270-3013 Fax (916) 274-3071 hberganhwgs.gor

Memorandum

Date: March 30, 1999
Subjest: Dissolved organic earhen relense from Delta watlands: ssmounts, sherntions,
s Implications for drinking water quality and the Delte feedirel, purt 1.
Compasitional Characteristic,
Dissolved organic carban relassn from Dults wetlsnds: someunts,
and implications far driaking water quality sad the Delia Fsodweb, par L.
Fluxes and Loads
Ta:  Conta Costa Planning Supervisor
S50 Plae Sroes, No. Wing. Founth Floor
Martinaz, CA 94353
Dear Sir or Madam:
This memo st iaform pos that we will be submining the e propotsls identfied ln e
sRjoc line ahiwe in response ko the CALFED Bay-Delts Program Febvoary {999
Proposal Seliciation. CALFED requires that we peovide sotification (o cossties that
may be alfacied by propatad work prior io sobmiszion. .
Rivers, wedands, and xgrd iy
San Josquln Detra and Sis Francisco Estuary, providing
food web aad rhuss i important scosysem benefls Unformmitely, orpmic matrial i
Delnﬂdnlln;mm-mhmm_diﬂhﬁdn‘nh;mmdm

result in the Rormation of . P (DBPs) regolated by US
EPA,
These activities cutined wader tse p I lak ©

Walar theatmist, However, linke B mgeeking e
amoint or quality of organic masesial reissssd froos difTereat Lypes of wellandt (o tvan
agricultors) sources) aod its affoct on eiter the Delta food web or on drinking wiser
tresiment.

|-019364



ity Brian A. Bergamaschi, PhD.
ﬁg L2\ United States Geological Survey
] Water Resources Division .

Cl.limi-&\:nl’imhy Placer Hall, 5000 J Strost
Sacramunto, Califorsin 55819-4129
(916} 278-3033 Fax (916) 178307 | bbuergarna @na gy gov

Memorandum

Dote: March 30, 1999

Subjece: Dluuludﬂp-knrhoa Tuleass frem Delte wetlasds: aosounts, mliteratbons,
and impiileations for deinking waler quallty and the Delta foodwe, part 1
Compastifonsl Charncteristlen.
Dimolved srgeaie carhon release from Delta wetlamds: amownts, sitsrations,
und Imptications far drinking waier quality and the Dults foodweb, pari 1.
Fluxes and Loads

Tor  Sacramenio Couary Flannlng Supervisor

TO0 H Sirext

Sacmemo, CA 95814
Dear 3ir or Madam:
This memoa |2t Infonm you that we will ba g the wo s ideuntifted In the
.subject ling uhov- In uspnm 10 the CALFED !nr-DuInlen Febeuary 1999
Proposal Sollcitation. CALFED pequies that we provide notificatio to cxonties that
may be affecead by propescd work prior o sshmission.
muamwmmmmm,mmnmmuw
!In.l‘wqulnanmdSlnFﬂmltnElM’] wmngwmamwuh

food wab and thus am imp y, adgani: maissial in

btltlddnkhlmwmumthdmkqurm'lhuwm and may

result in the f on of ) Byproducts (DB Pa) regulated by US
EPA.

implemented i provide ssuress o f beneficial organic
mnatecial whils uiulni:inlmmuo(amnie nuhlnl adnruly lmpudn;dﬂ(ullu
waler [
ancund or quallty nfunnlemuuhlr!l—dﬁuudlﬂ'cmum of wetlaads (nnm
Whmmwmluﬂwmcnhh&hwﬁwum“
treatment,

>, Brian A. Bergamaschi, PhD,
3 United States Geological Survey
i) Water Resources Division |

Califorin Sure Unlversicy, Placer Hatt, [ ) —
Sacrnumma, Califomis 958196129
(914) 1733033 Fax (916} 275-307) bbergasma Wrusgs gov

Metnorandum .

O

P, Brion A, Bergomaschi, PhD. -
4\ United States Geological Survey

;' : Water Resourees Division

Culifornia Suné Uiversity, Placer Hall, 4500 1 Sirmec
Sacramento, Californla $3415-4129

(%16) 7783031 Fua (916) 783071 blarpimadivags. pov

Memorandum

Duis: March 30, (999
Subject; Disselvad orgentz carboo rebeast from Delln wetlsnde: abtera

Amownls, m
siod Lplications for drinking water quallty sced the Delta
uality foodweh, pari 1,

Tomposhisns! Cha

Mdmhuﬁunlm-hmbchhﬁhnﬁxm-u,ﬂ

and Implicalions for 4 -
1 i rinking water qualiey and the Delta fosdwrb, part 2.

T Solana County Suparvissr

380 Texss Suremt

Falefield, CA 4533
Duxr Sit or Madam:
TRtis mmo js ta infc submics b3 el
“ﬁ“hmmm::%wﬁ:ﬁmqlm fote
Propocal Saliciowrion, €ALFED requires that we provkda hotiflcation i comusles say

igricubural operstions
s.nhquinngu.-ms-ﬁ ing et i
Fovter st mmm?.@%mgmmwnm
ngunmmmmummamlqum;mmmd
reault i the formurs, (DRPy; Tusd by U
Fra cinog 7 ) b3

Thﬂu;dvld«mﬂﬁudud«ﬂnupmmntm wupply [nformatlon v CALEED
oo iy mraagers. A3 CALFED groceeds with acotysiem resorsifon activites i s
A ecHorarions be impleunted 10 provide sources of besalicis! orpasic
mﬂﬂ-ﬁhnnlmﬂn;n-mnrmkwnl ldvun:lyimpm.lqm,
Howaver, Gizly L] gaeding
quﬂudw-ﬂdhﬁﬂmﬂ!&umdwtm

ural
| gricul mmu)ndiulﬂhumdthhMMurumhgm

I —019365

Dace:  March X0, 1999

Subject; Disvolved srganis carben releass from Delta weitands: amounts, allerationy
and implientions for drinking water guallly sad the Detts foodwah, part L.
Ompnﬂﬂandm
Mmemﬁ-mmwum” """ﬂlll.
wnd lmplications for drinking water quakity and the Deita leadwels, part 2.

Pluxes and Loads

To:  Sacrarmmia Couaty Suparvisor
700 H Surent
Sacrumento, CA 93854

Deear Slr or Madam:

‘This memo i 1 laforms yow thal we will be submitting the two propodaly identified i ihy
mmmuhmmbmcmhrmhfmhh-jvlm
Saliciation. CALFED requires that we provide nodliention 10 counties that
sebaistion

Proposal
-may be affected by proposed work prior to

Nmmmwwmnm’mmdﬂuhtu_
thqmbdumd&nﬂl&mhuq wvidlummilllnillvnll&dd-h

food with and tdun o L Usk y, orpaaic matwrial i
Delta drinking mm“mhwwuhimdm“wm‘"
result |a the f loa of . byproducts (DBPy) regutared by US

EPA.
Mnﬁvuummhmﬁﬂ wpply Information oy CALFED

pestoration Managens. As
desired that Deka restorarions be implemuated to provide sowres of beneficial ergasic
Mvhhmﬂmﬁumdmmdmﬂ,m;m

muquﬂkyntuguhuum relessad from difoent lnuof-ul-ﬁ(uu-
sgriculowral

souseesy nad i affist an elther the Deltn food wel o cu drinking water
Lreatment.

S, Brian A, Bergamaschi, Ph.D.

dh r”,’\,_ United Stazes Geologlcal Survey

Usivesity, Pacer Hall §000] Swase
Sacraumsto, Califemia $4315-4129

(916 780051 Fan {914} 778-3071 bbecgrmatimng grv

Memorandum

Dt Much 30, 1993

Subject: Dissalred scganie carbon retons fros Delta wetlands: ameunts, slberetiony
snd {nplications for drinklng water quality and the Delta londwal, part L. -
Compositlensl Characteristics.

Dissolved organic carben releaes from Dalits wetlands: dmenaty, altsrsilans,
mwmwdm.nmgum-unnmmm:
Fluzes and Loads
To:  Solwno County Manaing Supervisor

540 Texas Stroet

Fuirfiald, CA M4533

A. Dear Sir or Madao:

numnuhm'mun-mum.mmmwhu
sukjoct o shov ln resgomss 10 the CALFED Bay-Detza Program Febniary 1999
Solicwion. CALFED

Froposal roquires that we provide notification K cremties tat
may be affeciad by propossd work prior ko submission.

Rivers, wedands, aad aqriculnecal apersions rapply orgssle maverial W the Sacrumanin.:
mlﬂpﬂmhﬂhmm providing sssmtial ﬂw“ﬂ-!
Mﬁmmm“-m’ Incoesacs the Efficwl umu-n.-l-:
Delia ry
wm‘ k< dlsinfection byprodusts (DEPY) rpulsand by U3
EFA.

These activities cudined uder hew s with spply ink jon W CALFED

A peervida
mu-hhuﬂﬂﬂqmdmkmmmwﬂu

arcauot or gy of orgealc mubertl teleaoed froum ifficeat fyps of watiasds ¢ ewss
agriculiural sourcea) wxd 42 affect ou idher the Dinlia food web or o dAiaking walet -
eament .

|-019365



